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Figure 2.  
 
 
Figure 3. Structures of 1 and 2. 
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3- -5- 25 11β-HSD1
IC50 = 4.8 nM mouse CLint 
= 578 mL/min/kg 3- -5-
 
 













2 2-thienyl 23 >10000 1122 2.95 
3a 2-pyridyl 591 NTb NTb 2.08 
4a 4-pyridyl 343 NTb NTb 2.08 
5 2-pyrazyl >3000 NTb NTb 1.52 
6a 1-pyrrolyl 134 >30000 368 2.39 
a) Hydrochloride salt. 
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Figure 5  
 















2 c-Pr 23 >10000 1122 2.95 
7 H >3000 NTb NTb 2.46 




51 >10000 2313 3.38 
10 t-Bu 16 >3000 2578 4.05 
11 c-Bu 13 >3000 1460 3.42 
12 c-Pen 14 >3000 3024 3.99 
13 c-Hex 10 >3000 5862 4.37 
a) Hydrochloride salt. 























2 H 23 >10000 1122 2.95 
14a 5-F 11 >3000 1461 3.00 
15 5-Cl 15 >10000 1494 3.34 
16 5-Br 7.9 >3000 1445 3.54 
17 5-Me 19 >10000 1983 3.06 
18 5-CN 95 >30000 385 2.49 
19 5-CF3 24 >10000 423 3.59 
20 4-Br 12 >10000 1674 3.50 
21 3-F 12 >10000 1666 2.90 
22 3-Cl 14 >10000 6791 3.34 
23 3-F, 5-Cl 8.7 >3000 2116 3.06 
24 3,5-diCl 13 >10000 >9066 3.71 
25a 3-F, 5-CF3 4.8 >3000 578b 3.53 
a) Hydrochloride salt. 























16 c-Pr 7.9 >3000 1445 3.54 
26a Me 26 NTb NTb 3.30 
27a Et 9.6 >3000 1298 3.62 
28a n-Pr 8.6 >3000 2771 4.12 




12 >10000 4190 4.03 
31a Bn 22 NTb NTb 5.16 
32 phenethyl 43 >10000 NTb 5.39 
a) Hydrochloride salt. 
b) Not tested. 
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Figure 6. Effects of repeated administration of 25 in male ob/ob mice (0.3–10 mg/kg, twice daily for 4 
weeks, n=7–8). Values are presented as the mean ± SE. *p <0.05, **p <0.01 versus vehicle-treated group, 






















Figure 7. (a) Molecular modeling of the interaction between 25 (as a free base) and human 11β-HSD1. Best 
docking solution (lowest binding energy) was calculated using GOLD version 5.5.1 for compound 25 (ball 
and stick diagram: blue is nitrogen, yellow is sulfur, green is fluorine and pale pink is carbon) when 
surrounded by human 11β-HSD1 active site residues. (b) Two-dimensional diagram prepared using the 





Figure 8. (a) Molecular modeling of the interaction between compound 25 (ball and stick diagram: blue is 
nitrogen, yellow is sulfur, green is fluorine and pale pink is carbon) and human 11β-HSD1. The depicted 
residues are those that differ between human and mouse 11β-HSD1. For example, Val180 in human, Ile in 
mouse. (b) Simplified view of (a) focusing on the difference between human Val180 and mouse Ile180. 
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